
1/23 



10 



Pulse 
Generator 



12 



Function 
Generator 



i 4 J 



Amplifier 



20- 



Motor 



52 



T 



Analog-to- 

Digital 
Converter 



36- 



Filter 



34 



J 



Amplifier 



32 
3CK 



Pre-Amplifier 



Transducer- 
Receiver 
Unit 



Sample 



22 



24 



Video 
Monitor 



42 



•40 



Processor 



Video 
Cassette 
Recorder 



T 



44 



Printer 
Device 

^46 

Storage 
Devices 

t 50 



Figure 1 



2/23 




RADIAL DISTANCE (cm) 

Figure 2a 



70 -, 




0 1 23456789 

AXIAL DISTANCE (cm) 

Figure 2b 



3/23 



100 



o 
a> 

V) 



E 

«, 10 

z 

o 
< 



LU 

> 



o 0.1 
z 

o 
o 



0.01 




0.2 0.4 0.6 

RADIAL DISTANCE (cm) 

Figure 2c 



0.8 



0.1573 -! 



0.1572 - 



o 
o 

O 1.0571 
o 

E 

| 0.157 



0.1569 - 



+ 



+ 



+ 



+ 



+ 



+ 



+ 



+ 



+ 



0.1568 ~~| 1 1 ■ i ■ ■ 1 i ■ 1 1 i 1 1 1 i 1 i 1 i 1 1 1 i 1 1 1 i 1 1 i i ' i i i i i i — i 
0 2 4 6 8 10 12 14 16 18 20 



FREQUENCY (MHz) 

Figure 3 



4/23 



70 q 




01 2345 6789 

AXIAL DISTANCE (cm) 



Figure 4a 




0 0.1 0.2 0.3 0.4 0.5 



TIME (microsec) 



Figure 4b 



5/23 



(3 

< 0.1 



III 

> 



oc 
o 



0.01 



q 0.0001 

HI 
_l 

< 
o 

W 0.001 



0.00001 























K 


\ 


- — ^^—y 




106a 
















\V 

v. 


\ A- 
\ / \ 

\; X 

V 


/ / * 
• / \ 
» / 

» f 


: ' V \ 

* V t 


i » / 
i-i-J 


* 

\\ 1 ' 


** \ / 
\ \ ' / , 
\ \ / 
t /\ / 












— — 

\ 


J v' 

'v 


• i 
/ 

\ _ 


V 1 ' 
• 1 

1 \ 

U 
t 


i ' W 
■ i V 

it 
< 


! — 

1 ' * 

1 

1 
1 


















106b 


'"V 



1x10° 



1 x 10 



1 



o 

< 1 x10 2 

w 1 x10" 3 

| 1 x10" 4 
O 

1 x10- 5 



Q 
HI 



1 x10 



-6 



< 

o 

W 1x10" 7 



1 x10 _l 



0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 



RADIAL DISTANCE (cm) 

Figure 5a 

























A x 




















\\ 
\\ 






110a 








! 
1 

1 

1 


11 


0c S\ 














! 






\: 








— x \ 












v "> 

X\ 




1/ x 


: \ \ 


i / i ' 
\ / 1 * 


• \ / » * 








110b 


— 


v \ 

1/ 


V 


i 

\ :•' -n 
— — 
















r~ 


7 


X S ;.V s 



0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 



RADIAL DISTANCE (cm) 

Figure 5b 



6/23 



1.2 -> 



(0 

a. 

LU 
CC 

CO 
CO 
LU 
DC 

a. 




T i i i i | i i i i | i i i i | i — i — i — i — | — i — i — i — i — | — i — i — i — i — | — i — i — i — r 



TIME (microsec) 

Figure 6a 



8 



0.08 -i 




FREQUENCY (MHz) 

Figure 6b 



7/23 



0.2 -i 
0.15 



^ 0.1 H 

CO 
Q. 



e 0.05 - 
o 



in 
cc 



V) 

JS -0.05 -| 
CC 

a- -0.1 -I 



-0.15 i 
-0.2 



0.5 




i 1 1 ' 1 i : ' ■ ■ i 1 

1.5 2 2.5 

TIME (microsec) 

Figure 6c 



3.5 



< 



LU 
> 



DC 
O 

z 

Q 
UJ 
-J 
< 
O 



0.1 



0.01 - 



0.001 



0.0001 



0.00001 





\ 






















V 




















V 






116a 
























116b 






















116c 


7 s \ _ 



0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 



RADIAL DISTANCE (cm) 

Figure 7 



8/23 















co c S 












.9 E t 












CM 


co 




o 


CD 


CO 0) 


CO 




LO 


CO 


q 


Meet" 
lnde> 
press. 


O 


d 


d 


d 
























CD § 

_ £ o 












mum 

ricfo 
pa) 


LO 


1— 




CO 


o 




CD 


00 




LO 




d 


O 


d 


1 — 




1 CO £ 


1 


i 


i 


1 


i 


(DO 












O CD 
°- CD 
























co 6 












Deived 
nonic 1 

1 1 V-/ III V_S 1 

(dB) 


00 


CM 


00 


CD 


(J) 


00 

d 


o 

LO 


CM 
CD 


CD 
CO 


LO 
CO 


LO 




CO 


CO 


CM 


CD b 












DC CO 
























■d "0 
























cvi o 












o rn 






CO 






LO 


CD 




O) 


CO 


eceiv 
rmon 
(dl 




rri 
vv 


w 


k" 


irl 
U J 


CM 


CM 


CM 








































>> 




































? -E ^ 


LO 




CM 




00 




O 










o y ^ 


































CO 













00 



T3 
C 

CM 

"O 
0 
> 

0 
O 
0 
DC 



CD 

;0 

0 

4- 

o 
*c 
o 

E 



g 
"c 
o 

E 

03 



C 

CM 



GQ 
CO 

o 
o 

s— 

0 

■4— » 

CD 
> 
0 



E 
o 



CD 

c 

0 

15 
o 
o 

UL 



LO 
CT) 



CO 

d 

CM 



CO 
LO 

CM 
CM 



G) 
CD 

CM 



O 
CM 



CD 
LO 



LO 



O 
LO 



CD 
CM 

LO 



CO 
00 

LO 



CD 

■ murnm' 

LL 



CD 



00 



CM 



9/23 



100 t 




0 1 234567 8 9 



AXIAL DISTANCE (cm) 

Figure 10a 



100 




0.000001 



0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 
RADIAL DISTANCE (cm) 

Figure 10b 



10/23 



i 1 

< 



LU 
> 

DC 

o 
z 

o 

LLI 
-J 
< 

o 
c/) 



0.1 



0.01 



/ 



124b 



/ 



/ 



124a 



/ 



0 1 



i > | i i i i | i i i i | i I i i | — i i i i | i i — n — | i i i i 



8 



AXIAL DISTANCE (cm) 

Figure 1 1 



11/23 



o 
o 

£ 
Z 

o 
< 



111 

> 



DC 

o 



30 
10 



0.1 
0.03 











// 

Jl — 


^\ 














132b 

V 


// 


0 
1 




*\ 
\\ 

— Vi 










\ 

\ 


/ 

/r\ 

\ / ' 


r 

-132a 








\ 

f \ N 


/ 

/ 


\ 




















\ A' 

\ 1 0 



TRANS-AXIAL DISTANCE (cm) 

Figure 12a 



4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 



o 
o 
w 

E 



< 



LU 

> 



DC 

o 



30-^- 
10 



0.1 
0.03 



























\ 

\ 




134b 




















<134a 


W 































0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 
RADIAL DISTANCE (cm) 

Figure 12b 



12/23 




0.0001 I s / ■ ■ I ■■■ | . .. I ... I . .. I . .. | ... | . . . | .. , | , . ,N 
4 4.2 4.4 4.6 4.8 5 5.2 5.4 5.6 5.8 6 
TRANS-AXIAL DISTANCE (cm) 



Figure 12c 




13/23 





RADIAL DISTANCE (cm) 

Figure 12f 



14/23 




0.000001 I 'I I I | I I I I | I I I I I II ! I I I! 11 1! 1 11 ! 



0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

RADIAL DISTANCE (cm) 

Figure 13a 




0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 

RADIAL DISTANCE (cm) 

Figure 13b 



15/23 



z 
o 
< 



LU 
> 

o 



1 

0.1 
0.01 
0.001 



g 0.0001 
-J 

< 

% 0.00001 



0.000001 



z 
o 
< 



111 
> 



o 



1 

0.1 
0.01 
0.001 



q 0.0001 

UJ 

_J 

< 

O 0.00001 



0.000001 



* > 






















w 
\\ 

r^cr^ 


























'iV'. 
















, 


152b 


i 


V 




152a 
















*\ 




























i*h- 



0 0.1 0.2 



0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 



RADIAL DISTANCE (cm) 

Figure 13c 



*N 

*.\ 

'•\ 
A 

X\ 






















> 


. - 


















V 

1 






154a 


















— *T 


• i 
\ \ + . 






























* * CI . 












"P 

154b 











0 0.1 0.2 



0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 



RADIAL DISTANCE (cm) 

Figure 13d 



I 



16/23 




0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 

RADIAL DISTANCE (cm) 

Figure 14a 




17/23 




0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 

RADIAL DISTANCE (cm) 

Figure 1 5a 




RADIAL DISTANCE (cm) 

Figure 15b 



18/23 




0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 
RADIAL DISTANCE (cm) 

Figure 16a 




0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 



RADIAL DISTANCE (cm) 

Figure 16b 



19/23 

























E 
























































































> 






















i 


00 


CNi 


CNI 


CNJ 


00 


CD 


00 




O 


CD 




LO 




CO 


O 


CO 




to 


o 


00 


<N 




—4- 














LO 
»* J 


on 


LO 


CD 


d 


d 


d 


d 


d 


d 


d 


d 


d 


d 
















































































































j= 












































o 












































C 






















o 






















if 














































oo 


CNI 


00 




CD 


CD 




00 


CNJ 


00 




00 




LO 


o 


x— 


o 


CO 


o 


CD 


O) 


i 


CO 


CN] 


CNJ 


CO 


CNJ 




CO 


CO 




CNJ 


■ a 


d 


d 


d 


d 


d 


d 


d 


d 


d 


d 


CD 






















T3 






















O 






















CNJ 
i 




























"co 




03 






"co 




"co 


E 
















$ 








"co 


"co 








To 


"co 




"co 




CD 






CO 




03 






CO 




CO 




ab ' 


ab' 


N 
X 


ab 


N 
X 


ab 


ab 


Hz/ 


ab 


Hz/ 


O 


N 


N 




N 




N 


N 




N 




c 


I 


I 




X 


00 


X 


X 




X 


00 




eg 




har 


oo 


har 


2M 


4M 


har 


00 


har 








o 




o 






o 




D 


LL 






c 




c 






c 




C 








CNi 




CNJ 






CNJ 




CNJ 



20/23 



8 q 

6 - 



o 4 

O 

1 2 

Z o 



8 2 

_i 

UJ 

> -4 



-6 - 



-8 



i i i i I r~ 




TIME (microsec) 

Figure 1 8a 



~i | i i i i j i i i i | i i i i | i i i — i — [ — i — i — i — i — | — i — i — i — i — | 

2 3 4 5 6 7 8 



0.6 n 



_ 0.5 
o 

V 



CO 

E 
O 



0.4 - 



0.3 - 



0.2 - 



UJ 

> 0.1 




~i i i i j i i j i j i r~ 



i I i r 



"T j 1 I I I | I I I I j I I I I | J I I I | 



8 



FREQUENCY (MHz) 

Figure 18b 



21/23 



o 
o 



i 0.1 



o 

3 

UJ 

> 



0.01 




0.001 rrrm 

i i I I i I I i i i i i i i i i i — i — i — i — i — i — i — [ — i — t — i — i — i — r~ 

01 2 3 4 5 6 7 8 

FREQUENCY (MHz) 



Figure 1 8c 



3 -i 



-o 2 

V) 



1 - 



5° 
3 

UJ -1 

> 



-2 - 





3 I I I I | I I I I | I I I I | I I I I | I I I I | I I I I | I I I I pi I | i — | 

0 1 2 3 4 5 6 7 8 

TIME (microsec) 



Figure 1 8d 



22/23 

3 n 1 . , r 




0.001 "i i n r~] i n rp r~i r~\ i rn r~f— i r~i — i — pi — r~ i — i — | — i — r~i — i — i i i — r~ 
01 2345678 

FREQUENCY (MHz) 

Figure 19a 



0.1 




FREQUENCY (MHz) 

Figure 19b 



23/23 




